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(54) IMAGE SYNTHESIZER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an image 
synthesizer capable of generating a stereoscopic image 
in a short processing time. 

SOLUTION: A digital still camera 2 includes a pre-filter 
4, a thinning-~out device to thin out a left image and a 
right image, a memory controller 8, an image compressor 
10 to compress an image, an image expansion device 22 
to expand a compressed image and to generate the 
extended image, an LCD output device 1 6 to output a 
synthesized image onto the LCD display monitor, and a 
printer 1 8 to print out the synthesized image onto a film 
or the like. The memory controller 8 assembles two 
thinned-out right-and-left images to generate one mixed 
image and gives it to an input of the image compressor 
and reads one expanded image while alternating the left 
half and the right half to generate a synthesized image. 
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l!«*JS3l ButeFflBlt#g(4. StFte2tfe(7)K<ftT- 
^ w^-fr 1 / 2 FflSn^f^ §K^TmilEm 1 ©W§l 

tp. IS*JI 1 ~ 2 (75v>-f ixAMc8Stt<^H«l^)*3Sfi. 

[000 1] 

1-5. 
[0 0 0 2] 

v^m<r>mm tie*. ®&«r^fi£LTSz:«^¥^^f^fi£-r 

[0 0 0 3] 

[0004] *5g?^tt, ^roJ:5'tcRaS;^&Sr<lf*1-Sfc 

[0 0 0 5] imm2\zmm<D^m<DS6^n. tmmi 
[00 0 6] If 3jiJS 3 \cmm<D^m(os mt. fi*3S i 

~2|w|E©ro^ig(7)B6^{cipxT, iii^x-^'Wx-^' 

[0 0 0 7] 
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[SIHSr<il*1-5fc*<O^S] 1 lc|E«o«W»c 

-* IrRJr^eoMliii-eraSK^T^ 1 OF^?|#il^jo J; 2 

'tis bSEm-r/iftwifitb*® t ir-^tf. 

(0 0 0 8] fS*«l{cES©^?q(cJ;5t, 2ftroiii 
/cS, 2t!fOM§l#ia«?r*tii!)f^jg^0ii^^JE^L 
2tfeB(7>ra§lir®<fei:fcm-t-5SP5^^ 

[0 0 0 9] s«*« 2 {i|aitO?6Wti'0i?.Pijfe^fifc^S 
\t. SS*Jaif^lE«»36W<o««f::»D^T, ±fSiii«i^ 
fiKSfiii. 2tS:«o#ftpi{fe5r2fe(75il^r-^ t \^xfSi 

[0 0 1 0] s»*«2{^ISfe<^5ll^lcJ;St, li««l 

1iStiTi,^5 2fewiE^ia^Sr<*fiLfcm> 2«c(^iii^6 
7^-^i:LTra5l^¥^®<DA;'3tw^x.?.o rtOfc*, 
30 *l^1S^®^::|E1S$i^Tv^^>iiii^fe7'-^^rfflv^rSz:^*:ii!ii 

[0011] li*JS 3 tC|E^ro5g|^{C^SW«l^fi!t|ge 
2raBST-ra§IV^Tm 1 <0^?ltiSifife*3iU5?B2(Dre?l# 

[0 0 12] i»*JS3*i|a®roii?q(i'B^5iii»^^SIS 
tt. sS*^l~2Oi^-fir*-tr|E«i<036i!^(7>f^ffl. 

[0 0 13] 

[ne^o^jfewji^ffl] 

1) ^ro^^TSfte^-t-5o Jifc*, l^-i^m^SPfptcHll- 

[0 0 14] iaiSr#fl8LT. =f\/9)V7.'fi\'i3^=7 2 

6. ) 2 0^, CCD (Charge Coupled Device ) 2 4 
50 CCD2 4 0W>3{::iiiK$ttfi(g-f-*Q!aiSS2 6 



3 

8(r>mt))i^xj^'y:!^=''^2 0(DiiitiKmfift^fiti9)mm 

g3 4t, f]#igS3 4roW:^*3J:t;v';^='>2 0(^113 
;^)ligEi^§ixfc«)#^g3 6t. ^#$^B3 6wm;>3(^ 
«-'«^^^S$i^:t5i:fl£ii^»«^^«l'iLCD (Liquid Cry 
stal Display) W;'3igg 1 6 H i^Xf^ tUtimm 1 
8t*^tf„ f)#3gfi3 0Jl. ^#$^ll3 4«Hi;^tS 

[OOlSlJJtfw, #aJ(0»t6SrlftWi-5= CCD 2 4 

2 6«, CCD 2 4©mSttl;'3{-s A/D (Analog-to- 
Digital ) miSk. fe^^Bttoa. yttJE, *7>f h/<7V 

-BfWf::E1S-r2>. «#$gS3 0»±. ■lt^^aSlg2 6 
*iJ:TJ5^#3ge3 4J:«)iiilfe7'-'i'SrS»-t. >':^3>'2 

4 io ^ y $IW$?S 8 rov^m/tiMcHter-;? ?rlli 

- ^' »f 9 iS Ll>T^;SS W 5 w S: Sfe^-f 5 /c A 
iSftx-^'|:iD-/N-;:^7^/p^'?r»(t5. >^y3 2 

[0 0 16] * y fPJIWI^fi 8 J±, v'J^=i:/2 o»W;^ 
liiJS^LT. mT<'5 4oeD*a!a»5*>, V-'-f tt*»©iQ:a 
^'fl'i 5 o ( 1 ) ^#5^e 3 0 i 9 iii^T'-^' ^§:tt, 
BiffelE^S^Si oroA;^l--^x.5. (2) r«15lti^S6 
J:»J 2tfccoFp1?ltiii(glrg(t. 1 ttOjS^HftlSrf^fi&L 
fcS^s BSlEiffiSIMi 0(^A;'3lc4;t^. (3) iS«# 
ft^S2 2j;'9^ig-t-5lft<75ftfiIiifeSrS(t. 
tt3 4(OA;'3tC-fy^5, (4) iiife#S$lil2 2j:'9^ 

l^>ttJt1-5g|55>t 2tjtB(75ra5ltiii«l->!tJj?1-5a5^t 

4(OA;'3lc#;t5. 

[0 0 17] BffeBEffi^fRl Ott, Siffex-^'SrHteff 
i(gLTJElili«l*f^fife-t5. iKfeElglllttJ PEG (Jo 
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int Photographic coding Experts Group ) JEffi4^<0— 

2 2 14, Ei^iii{IK^Pi«fe4)^I^LT#:& 

1 414, H&x-^', ffi5ltH 

10 '^fiKii^i:f4. S:^^S?x<7)fc*(c-^fi£$rfT''iofc 

iBtl-CteS. ^#3Sfi3 4»4, •>;^3:x2 0(Dm;'3lc:i£; 
§LT, ffi:SBte^^#i$e3 OtOAjtlfC^x., fciO^ 
^fifeiiiftS:^#$llS3 6(75A;t)fc4-^5o «)#$lli3 6 
»4, '>:=^ = ^2oroaa:^i{:ij£;§LTtti:^^t^fJ#x, 
fi)tm«rLCDm:^^fii e-TJAj'DtJiUJyy v^'ttJ:^ 
i^ffli 8WA:^wv>-fixA»-*fc-^x.5o •>;^3y2 0 
(4, @/TiL7iv^A;'ji^llf::g5i^$ti, ^— !f(73^i^t;:t4 
v\ §]#^e3o, 3 4fcii;53 6, ?iP>m::^^yM 

»iSa8(Ol()f^t3J;Tj:4>tffi(;59!J#?rff?ip, LCDffi;'? 
20 |£S16{4, ^RfeiiiteSrLCD±f;^^-fi. ryv^? 
ffi;*?!^!!: 8{4. -^^11^5^7 ^/w^^tcppgij-t- 5. 
(0 0 181 Jjjfci, ■rv?^'/w;^^/W;<7^7 2<Di()f^t;io 
\s^XVm-th, ia2~03Sr#RgLT, •g'^Hftf^^ti 

10 0 19] CCD2 4iS«^^*^Oiii^5lii5rtT'iV\ 
3t®3g«i«rff<c5 (S2) o ft^toaige2 6f4, «-a 
^S^JJLa^rttJiofcm, SteLfciffl«^ii^7'-^J'4 0 
t LT;^^ y 2 8JC|Sii-r5 (S4) „ v'T; 2 0 (7) 
30 xv^^'yu;^^/!';*;^ 7 2;iSH^-^fi£^- K 

{CgS:«SixTV^5ii^J4 (S6-eON) , |p«x-^4 

tATtcifte^i-ss 8~s 1 4 4-r<o«ias:ff?i:9. nfi^ 

^fig^- KT'5cv^«-g-froiNTf4^jSi-5. 
[0 0 2 0] yy 7^yi'^'4f4, iiftx-^'4 o^ra§i 

(t5 (S8) . ra§lt$|g6f4, o-/<;^7-f/w^'iiiS 
Sc^W^t'-^' 4 0 ^ X 1 M^-f ofl|« LTie 

40 ©0, ittg(^rBi5i#si^f^fifet-5 (sio) „ ^*y 
ffiij^^ssw, itfcgoFB^aitis^^^^y 1 4rt{c$> 

5B«x-^'<0^«<Dfeitti>Ji»iitr (S 1 2) o ftt- 

;!(»§A»Sri|9j»r1-2. (S l 4) . :i«B#^-C*4, >^y 1 

i^^tv^fcfe, •a-fi5tiii^f^fi£tci;>lf/iiii^x-i?(4«ioT 
V>/fVN (S 1 4X r-^fifetpj ) , ioT, S 2~S 1 2 
4fto*Q;aSrWSi6ftig1-z:tlci ij, iii^x-^'4 0t 
H^ismv^-efiliJU^HIfex-^ 4 20ffi§l#iit«i5;;{ 

50 ^y 1 4rtro®tfex-^'(o;&i|i5^{;:#jiiii5. ;><*y 



(4) 

5 

1 4F>iwiii<ft7'-^'SriS^Bi»4 4 tPfii. S^Bfgl4 

4j!)M^BJt$tLfc(7)-e (s 1 4r- r^fi£*^Tj ) s s^ff 
1 Oi>'^ik^mit4 4 ^B^iSL. ji^Ei^iii^ 
iSrf^fifcU (SI 8) , laefc^x^Tl 2|r|S®1-5 (S 

2 0) o ^g^iiitetv^-DT'bT-^'}Ks:»±iiSro 

[0 0 2 1] •>:^=i>2 0ffi^-^\z'i}ti\ fy^i^^T.'f 
l± (S6T-OFF) , iiiite-^^i±tT/.ch)7iv\ ;ico;t. 

^«r^*y 1 4|c!51gi-5 (S 1 6) . ^^PiBlffliaSS 

8(±. 1 4A^^Bfex-^'*iittiL. BffeffifiiSi 

Bi 0(OA;'D»w4-;i-5e Bffeffiiffii^fii Ofi. B«x- 
^*E«SL. E«gB«iiSrf^fi)tL (S 1 8) . !a&;^X'f 

T 1 2\Z.im.-th (S 2 0) o 

[0 0 2 2] «±*T-W4aaT-, 'f'J'9i'>^7^1->viJ:^y 
2 A^B^^fife*- K(D:©^fHi. lE^;'' X>f T 1 2 l:i 

II. mj^roJI'i5 2ttronillf'-^'i5iW'4i:Jt)6>ix 

/w;^ ^^I'jb 7 2 AJBte-n-fiSt*- KJy,^1-<75*- KW^ 

So 

[0 0 2 3] ia4~0 6$r#fl8LT, iai|k;^X'fTl 2 
lclB&$i^TV^5S^ffii|gBife^rfflv^T. -e-^BttlSrf^ 

;;'Dl4T*^#iSfi3 6 (7)A;'3»c^M$tiTv^?)o 

[0 0 2 4] Bfifefffiigg2 2^5, |egk;'7'-fTl 2|C 
IE»$ixTV>5fi'g-ffiffiafil«rSEWL (S2 2) . W9. 30 

«!;aSrtT'i:V>2l^»ftB^5 0^#?> (S2 4) , P« ^ 

y $iJ»^S 8 1-. jS^ftftBfe 5 0 ^ y 1 4 

(S2 8t?LCD*^) . ^Jl^^Sese 

->7;3>2ootti;^»-iJ:;i§:LT. tti;^5fe^LCDi±i 
;'3igfi 1 6 (c§]#x.6„ > * y f&jjsii^a 8 fi, 

ic.T^i-i 9 ici :^fel^^¥^OT-^*J J:o:;&i|^5^ 
Wx-^:*5Anilv^(ca6/u-fc'^^B^5 2?rf^fiKf 5o 40 
^ritB»5 2i£:9J#$IS3 4j3j;t;f3 6 4r^LT. LC 
Dm;'3ggl 6l'm;'3-r5 (SSO) , ^fy^)"^:^^!^ 

»4 (s 2 STT'y v^'dJ:^) , s 3 otl^mJ-^jKBIfe 

5 2«rfP^Lfcm. 9)#gS3 4tJj;t/3 6?r^LT, 
T-y y^m;'3i$Si 8»rtii;^ii-S« ■f')^y9\^-h-^m.\ 

8H, -g-fiKB^SS 2S:7^/U^6 2±l;iWJ-rS (S3 
2) . g|6fc^-rj;?{r, 7-<>'i'A6 2±»:iu>^*^ 
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[0 0 2 5] ti±(^IftegT-»l, lil^Bife^f^Srt^gi 

[0 0 2 6] ia7*#«LT. IEiip<x>f T 1 2(CgE(C 
ia^$ixTV^?)BEi^B^^ffli'^T, -^^BifeSrf^fifel-S 

[0 0 2 7] Bttl#gg|12 2*5, BEg^T'-fTl 21:: 
E^$i^T^^5El^B^*S^ffiL (S4 2) , f*S«ia 

^r^t/^vM*ftB^ft7o^#s (S4 4) , ^*yfej»$i 

®8;iS, #:gB«7 04-;^*y 1 4{c»a.tr (S4 

6) , p'^y»Jfflii£g8;4S, #fiBfe7 0S:«) 

#^e3 4*J<J;i;:3 6^::;^LT. LCDi±l;'3i^gl 6J«^ 

ajj'j-rs (S4 8) . ^-1^*5, LCDai;^)$iei 6ii 

a.T^^ixfc<#*B« 7 0 4rB<fe-g-fi£{ifiEffli-5 A>5A»<D 

14 (S 5 OT-CHO I CE) , A:^S^S^::gi^Si^fci^ 
;^3>'2 0<DW;^liijS§bT, ^#il®3 4©m;;^5fe^ 
fJ#3SB3 0tL, ^#i£g3 0<Dtb;ti5feSr:/y7>fyi' 
^'4t-t-5. p<*y{&J{^|S®»4^#^e3 4 4oJ:?J30 
Sr:^i'tT, j*;ftB&7 0iSr7°y 7^>'U^'4<0A:^t-4-5: 
5, T'y 7-</l'^'4f4, ff:S:Blfe7 Ot;:n-/<;%7^>'l' 
(S5 2) „ Pfl?|#SI«6f4, f#ftB^7 0 
Irxfiii^lSldl yi" v-fofHtf LTiSfe"?, ifeBW^ 
?I^B«S:f^^1-«. (S5 4) . pt^yj&JPilSSrt, 
ltScB(Offi5l#Bife4:>*y 1 4rt{ife5B^fe7'-^'W 
;£^<^^fc:»jitp (S5 6) . 3.— if ;6q*;5B^ 7 0 SrB 
«^^tc«£fflL/ii/^tv^5*iJllr^TLfc»-g-»ctt (S 5 
OTNEXT) . a®>x^T 1 2 J:'J<&<^flEl^H«Sr 

[0 0 2 8] rC0B#^T-|4, p<^y 1 4(^<^B^x-^' 

|fei;ij2«®'5JBIfex-^'ttmoTV^''£V> (S5 8T T-g-^ 

I'j ) o i-oT. s 4 2~s 5 eST-ojaa^sgiiis 

M'i^)B#^Jlca^ Lfc^ftB^ 7 2 OF«iai ^ * 
y 1 4i^(^Bifer-^'Oti|i^tcSii*iv5. CKO, > 
^y 1 4i^a5B«x-^^?S^K^7 4 tiq^-S^o 

[0 0 2 9] iS^B<a7 4 0fPfife*J«il-7Lfc^ (8 5 8 

[0 0 3 0] ( 1 ) mtl'e- K*SB^{*#^- Kco®^ 
tc:»4 (S6 0-CB«(*#) , ;^^y®Ji»$IB8^5, v';^ 
3>2 orom;»3»:i(t^§UT, ffi:*35fe^H«UEffil$tt i o 

icmm^=i>o miki£mmm lo^ts ^ ^ y i&j»3$fi 8 j; 

'5^a^Bia7 4^S»t, B<fe)Ei®^tT^iofcm (S6 
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2) . taSk^T^Tl 2{^S^E«liiittlSrSiitr (S6 

4) . 

[00 3 1] (2) m;^^- K*5LCD^j7^*- K<0^i 

^irii (seoT'LCDS^) , ^#iie3 4ii. i/-;^ 
ex.5. ^SiSgseii. •^7.='>-2 0<r>tiitnzfS.^L 

^J^ifttlL. 1 7-<>ftlcfei|i5^(Dx-^'*5J:U«*i}i^> 10 
wx- ^' *5Ai^^^ ^^^M^fc•^fifeiii{fe 8 2 
^fifeateS 2Sr«#3£e3 4*3i:U5 3 eSr^LT, LC 
Dttj;^i^Stti;^-r?) (s 6 6) , 
[0 0 3 2] (3) ai;/3^- Kisyy >^'ffi;t)co*l^(^ 
ji (s 6 oT-yy v^'iU;']) > s 6 6 1 pfiiic^^iiife 
8 2«rf^ritLfc^. mmmm3 4iaXXf3 6t:^LX. 

811. -g-fiStii^S 2=lr7^'/^A9 2±icEngiJ1-5 (S6 
8) . 7^/uA9 2±jcU'>"9=-:^3.7— 7-</ui»6 0 4' 
a5•^^^?)wi:lcJ:^9. tL^^ni:V^jSL-f^^ttiX'^h. 20 
[0 0 3 3] SU^ir (Cffif^^tlfcS^tCS v—^-tT^B 

[0 0 3 4J TiJo, rcOx>'^'/^;!«.^-'^*;^ 7 2f Ji, 
S:(*:ii«?rf^^i-5»cifo/cor. i tfe<Diii^gl^^^ii{feT'- 
^<r);£iti^>lc, <lfe<75lt!c<7?iii«^^iiiStx-^?ro;&¥^^ 

[0 0 3 51 [^iS(^ff$ffi2] lasSr^flSLT, |liS<0 
Ji5li2{C^5xv?^'>'l^:?if'/l'*^7 1 2 0^co^^TiftM 
1-5o 7'v'^'/w;^^/»'*^7 1 2 Ofi, iai4-#fi8L-C 

|:iCCDSrloJiJ^>Lfc„ r^xlcii?. mAw^^iSSi 

[0 0 3 61 'f'y9iV7^'^)\'i}i-y 1 2 Oil, ^'J'9i\' 
-:^=f-i\'l3i-y2<r>m)Bz.m7LX^ ccDioet. cc 

Di o6(Dm;^)icgi^^citfcm^«ia$^ai ost^rtf 
fcir^tf. sfc. 2 swftfcijfiiy^y 1 0 4* 
fflv^'S. p<^y 1 0 41*. {S-^iaSligB2 6i5j;ufi 0 
8l;l^iK^i^T^^?), Sfc. ^#gS3 OfDfti:)^)!;, 

1 o«:fflv>5. 1 0*1. ft-^Aaa 

iSB2 eisiufi 0 8<o•^•i^•t*i^<^a^;^, ->:^=i>2 0 

e5m^;<*y$^^fl|^le8 0A>3lcSi^$i^T^^So 50 
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[0 0 3 71 #ai50«|g«:SiW-t-S. CCD 2 4 

5. CCD10 6»1. i^?{*5rtffllwm^J: 9 S« UT 
3tm^«i«rtT>ic5o {S-§-4!!;aSC2 6*JJ:U^1 0 811. 

^x-^'±5j:t):*iiftx-^'Srth;^J-t5. ^*yi04 

5o 1 ^#s?e3 4 7ifcmc{i-^jaa 

i3lfi2 6iii<tl/l 0 8 i t)iilfex-;J'S:§:(t. 

[0 0 3 81 'f'J'9A'i3:^7\ 2 oothf^tiov^ 
TUiB^i-5„ il9fcJ;t>'0 3lr#.wiLT. #fi)tiiii«S{^fifc 

[0039] CCD24tiJ:Ufl06 f^^^^kxJ&L^-^ 
<75Sifi6ffiliX^5rff/iV^. )ttt^^fe^r^f ei (S7 2) . 

(t-§-*as^E2 etJiu^i 0 8n. s-m^^saa^fiJi 

ofc^. «<feUfciii«^rfeB«ix-2? 4 0 t3j;TJ^;&a(j! 
x-^? 4 2 t LT-tix-fix;^ * y 1 0 4 tciB1ii-.5 (S 
7 4) „ •>;^3>'2 oco^'^l::tSi'\ xv^^'/i';^-?-/!'* 
p« 7 2asate^^^- K^c|S^^i^TV^5«^t4 (S7 
6T?ON) . &Blfex-^'4 OliD-/<;^7w/W'^'S:» 
(S7 8) . raSltA&ig^Lfc^ (S8 0) . ^*y 
1 4l^lCfc5H^x-^'(D£i|^^^>(C©iXtf (S 8 2) . 
S 7 8~S 8 20®®^, ia2Sr#fi8LTSft§gt 

fcS8~s 1 2©jaatp«-cfc5fci6> i¥Li>sa?«n 

[0 0 4 01 m^. ^m^'^^f^^-th<i:>\^&wm'^ 

x-^';45moT^^^)A^SA>5:^J»f■t5 (S8 4) . z.<r> 
B#^Ttt. p<*y 1 4rt<OH«x-^'<7)£ilt^>|CL*»x 

^x-^'flfiioTi/^/ii'^ (S8 4-C r-a-^l'j ) o J:o 
T. S7 6~S8 2*t?<^«iaSrffKlftigU *®«x 
-^4 2©ra?l#®«^>^y 1 4F*9©ffi^f'-!5'<7?5& 

¥^icmtr. ^^y 1 4rt«75a^7'-^^^^iii^4 

4tPf^, jS^Bii«4 4*5f^fiK$^^yt(DT- (S8 4T- 
r^fifclil-Tj ) . B(lt)E«gig®l 0*5jg^Kft4 4SrW 
^E^L. jg^ffi^B^^r^ffiStt (S8 8) . lEIii^x 
-YT 1 2lc:|Biti-.5 (S 9 0) , 
[004 11 ■>';^3y2 0<^^^(Ct^U^. 7^v?^'>'Pj:^f^ 
/u*;?* 7 1 2 0*SB(fe^^^- K(C^^$1XTV^/£V^» 
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